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DETAILED ACTION 
Response to Amendment 

1 . This Office Action is in response to Amendment filed on date: 1 2/1 3/2005. 
Claims 2, 4-11, 13, 15-22, 24, 26-33, 35, 37-44, 46 and 48-59 are still pending. 
Claims 1, 3, 12, 14, 23, 25, 34, 36, 45 and 47 are cancelled. 

Claims 56-59 are newly added. 

Response to Arguments 

2. Applicant's arguments with respect to claims 2, 4-11,13,1 5-22, 24, 26-33, 35, 
37-44, 46 and 48-59 have been considered but are moot in view of the new ground(s) of 
rejection. 

Claim Rejections - 35 USC § 112 

3. The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

Claims 9, 1 1, 20, 22, 31, 33, 42, 44, 53 and 55 are rejected under 35 U.S.C. 112, 
second paragraph, as being indefinite for failing to particularly point out and distinctly 
claim the subject matter which applicant regards as the invention. 

All expressions and variables in the equations must be defined. 
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Claim Objections 

4. Claims 35 and 56 are objected to because of the following informalities: Claims 
35 and 56 are duplicated. 

Claims 35 and 56-59 are objected to because the preambles of each of claims 35 
and 56-59 is directed to "the method", where they are all depending on the independent 
claims 37, 40, 42 and 44, which are directed to "the system". 

Appropriate correction is required. 

Claim Rejections - 35 USC § 103 

5. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 2, 4-10, 13, 15-19, 21, 24, 26-30, 32, 35, 37-41, 43, 46, 48-52, 54 and 57 
are rejected under 35 U.S.C. 103(a) as being unpatentable over Malaender (US- 
2003/0223391 ) in view of Kadous (US-6,801 ,580). 

Regarding claims 4, Malaender teaches a method comprising: 
selecting a subset of active antennas from a plurality of available antennas in an multi- 
element antenna system based on higher-order statistics of a propagation medium 
([0043]-[0051]; described as "channel coefficient matrix"). But, Malaender fails to 
expressly teach selecting a constellation for transmission on the active antennas where 
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said selecting the constellation for transmission on the active antennas comprises 
selecting different constellations two or more of the active antennas. However, Kadous 
teaches a similar method of "patial receiver processing techniques include a channel 
correlation matrix inversion (CCMI) technique (which is also referred to as a zero-forcing 
technique) and a minimum mean square error (MMSE) technique" (see col. 20, lines 29- 
37); thus, making it analogous art since it is in the same field of endeavor. Kadous 
further teaches selecting a constellation for transmission on the active antennas (col. 
17, lines 40-59; for more details see fig. 5, cols. 16-18) where said selecting the 
constellation for transmission on the active antennas comprises selecting different 
constellations two or more of the active antennas (col. 14, lines 6-10, for more details 
see fig. 4 and cols. 14-16). Therefore, it would have been obvious to one of ordinary 
skill in the art at the time the applicant's invention as taught by Kadous in the method of 
Malaender in order to "process a number of received symbol streams in a MIMO system 
with multipath channels such that improved performance may be achieved when using 
successive interference cancellation (SIC) receiver processing" (see SUMMARY). 

Regarding claims 7, Malaender teaches a method comprising: 
selecting a subset of active antennas from a plurality of available antennas in an 
multi-element antenna system based on higher-order statistics of a propagation medium 
([0043]-[0051]; described as "channel coefficient matrix"). But, Malaender fails to 
expressly teach where said selecting comprises selecting an optimum number of 
antennas to maximize a minimum signal-to-noise (SNR) margin. Kadous further teaches 
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where said selecting comprises selecting an optimum number of antennas to maximize 
a minimum signal-to-noise (SNR) margin (col. 16, lines 15-33; for more details see cols. 
11-16). Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the applicant's invention as taught by Kadous in the method of Malaender in order 
to "process a number of received symbol streams in a MIMO system with multipath 
channels such that improved performance may be achieved when using successive 
interference cancellation (SIC) receiver processing" (see SUMMARY). 

Regarding claims 15, Malaender teaches an apparatus (fig. 1B) comprising: 
a processor (fig. 1 B, 140) operative to select a subset of active antennas from a 
plurality of available antennas in an multi-element antenna system based on higher- 
order statistics of a propagation medium ([0043]-[0051]; described as "channel 
coefficient matrix"). But, Malaender fails to expressly teach wherein the processor is 
operative to select a constellation for transmission on the active antennas and select 
different constellations two or more of the active antennas. Kadous further teaches 
wherein the processor (col. 21 , lines 3-1 1 ) is operative to select a constellation for 
transmission on the active antennas (col. 17, lines 40-59; for more details see fig. 5, 
cols. 16-18) and select different constellations two or more of the active antennas, (col. 
14, lines 6-10, for more details see fig. 4 and cols. 14-16). Therefore, it would have 
been obvious to one of ordinary skill in the art at the time the applicant's invention as 
taught by Kadous in the method of Malaender in order to "process a number of received 
symbol streams in a MIMO system with multipath channels such that improved 
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performance may be achieved when using successive interference cancellation (SIC) 
receiver processing" (see SUMMARY). 

Regarding claims 18, Malaender teaches an apparatus (fig. 1B) comprising: 
a processor (fig. 1 B, 140) operative to select a subset of active antennas from a 
plurality of available antennas in an multi-element antenna system based on higher- 
order statistics of a propagation medium ([0043]-[0051]; described as "channel 
coefficient matrix"). But, Malaender fails to expressly teach where the processor is 
operative to select a constellation for transmission on the active antennas and select an 
optimum number of antennas to maximize a minimum signal-to-noise (SNR) margin. 
Kadous further teaches where the processor (col. 21 , lines 3-1 1 ) is operative to select a 
constellation for transmission on the active antennas and select an optimum number of 
antennas to maximize a minimum signal-to-noise (SNR) margin (col. 16, lines 15-33; for 
more details see cols. 11-16). Therefore, it would have been obvious to one of ordinary 
skill in the art at the time the applicant's invention as taught by Kadous in the method of 
Malaender in order to "process a number of received symbol streams in a MIMO system 
with multipath channels such that improved performance may be achieved when using 
successive interference cancellation (SIC) receiver processing" (see SUMMARY). 

Regarding claims 26, Malaender teaches an apparatus (fig. 1B) comprising: 
a processor (fig. 1B, 140) including means for selecting a subset of active 
antennas from a plurality of available antennas in an multi-element antenna system 
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based on higher-order statistics of a propagation medium. But, Malaender fails to 
expressly teach means for selecting a constellation for transmission on the active 
antennas including means for selecting different constellations two or more of the active 
antennas. Kadous further teaches means for selecting a constellation for transmission 
on the active antennas (col. 17, lines 40-59; for more details see fig. 5, cols. 16-18) 
including means for selecting different constellations two or more of the active antennas 
(col. 14, lines 6-10, for more details see fig. 4 and cols. 14-16). Therefore, it would have 
been obvious to one of ordinary skill in the art at the time the applicant's invention as 
taught by Kadous in the method of Malaender in order to "process a number of received 
symbol streams in a MIMO system with multipath channels such that improved 
performance may be achieved when using successive interference cancellation (SIC) 
receiver processing" (see SUMMARY). 

Regarding claims 29, Malaender teaches an apparatus (fig. 1B) comprising: 
a processor (fig. 1 B, 140) including means for selecting a subset of active 
antennas from a plurality of available antennas in an multi-element antenna system 
based on higher-order statistics of a propagation medium. But, Malaender fails to 
expressly teach where said selecting comprises selecting an optimum number of 
antennas to maximize a minimum signal-to-noise (SNR) margin. Kadous further teaches 
where said selecting comprises selecting an optimum number of antennas to maximize 
a minimum signal-to-noise (SNR) margin (col. 16, lines 15-33; for more details see cols. 
11-16). Therefore, it would have been obvious to one of ordinary skill in the art at the 
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time the applicant's invention as taught by Kadous in the method of Malaender in order 
to "process a number of received symbol streams in a MIMO system with multipath 
channels such that improved performance may be achieved when using successive 
interference cancellation (SIC) receiver processing" (see SUMMARY). 

Regarding claims 37, Malaender teaches a system (fig. 1) comprising: 
a propagation medium (fig. 1A, 130); 

a first transceiver including a plurality of available antennas (fig. 1 A; antennas 
111a-m); 

a second transceiver including a plurality of available antennas (fig. 1A; antennas 
121a-n); 

a processor (fig. 1B, 140) operative to determine higher-order statistics of a 
propagation medium from signals received from the plurality of available antennas at 
the first transceiver ([0046]-[0047]); and antennas selection module operative to select a 
subset of active antennas from a plurality of available antennas in an multi-element 
antenna system based on higher-order statistics of a propagation medium ([0046]- 
[0047]).But, Malaender fails to expressly teach where the processor is operative to 
select a constellation for transmission on the active antennas and select different 
constellations two or more of the active antennas. Kadous further teaches where the 
processor (col. 21, lines 3-12) is operative to select a constellation for transmission on 
the active antennas (col. 17, lines 40-59; for more details see fig. 5, cols. 16-18) and 
select different constellations two or more of the active antennas (col. 14, lines 6-10, for 
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more details see fig. 4 and cols. 14-16). Therefore, it would have been obvious to one of 
ordinary skill in the art at the time the applicant's invention as taught by Kadous in the 
method of Malaender in order to "process a number of received symbol streams in a 
MIMO system with multipath channels such that improved performance may be 
achieved when using successive interference cancellation (SIC) receiver processing" 
(see SUMMARY). 

Regarding claims 40, Malaender teaches a system (fig. 1) comprising: 
a propagation medium (fig. 1A, 130); 

a first transceiver including a plurality of available antennas (fig. 1A; antennas 
111a-m); 

a second transceiver including a plurality of available antennas (fig. 1A; antennas 
121a-n); 

a processor (fig. 1B, 140) operative to determine higher-order statistics of a 
propagation medium from signals received from the plurality of available antennas at 
the first transceiver ([0046]-[0047]); and 

antennas selection module operative to select a subset of active antennas from a 
plurality of available antennas in an multi-element antenna system based on higher- 
order statistics of a propagation medium ([0046]-[0047]). But, Malaender fails to 
expressly teach where the processor is operative to select an optimum number of 
antennas to maximize a minimum signal-to-noise (SNR) margin. Kadous further teaches 
where the processor (col. 21, lines 3-12) is operative to select an optimum number of 
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antennas to maximize a minimum signal-to-noise (SNR) margin (col. 16, lines 15-33; for 
more details see cols. 11-16). Therefore, it would have been obvious to one of ordinary 
skill in the art at the time the applicant's invention as taught by Kadous in the method of 
Malaender in order to "process a number of received symbol streams in a MIMO system 
with multipath channels such that improved performance may be achieved when using 
successive interference cancellation (SIC) receiver processing" (see SUMMARY). 

Regarding claims 48, Malaender teaches a computer program [0054] comprising 
the steps of: 

selecting a subset of active antennas from a plurality of available antennas in an 
multi-element antenna system based on higher-order statistics of a propagation medium 
([0043]-[0051]; described as "channel coefficient matrix"). But, Malaender fails to 
expressly teach selecting a constellation for transmission on the active antennas where 
said selecting the constellation for transmission on the active antennas comprises 
selecting different constellations two or more of the active antennas. Kadous further 
teaches selecting a constellation for transmission on the active antennas where said 
selecting the constellation for transmission on the active antennas (col. 17, lines 40-59; 
for more details see fig. 5, cols. 16-18) comprises selecting different constellations two 
or more of the active antennas (col. 14, lines 6-10, for more details see fig. 4 and cols. 
14-16). Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the applicant's invention as taught by Kadous in the method of Malaender in order 
to "process a number of received symbol streams in a MIMO system with multipath 
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channels such that improved performance may be achieved when using successive 
interference cancellation (SIC) receiver processing" (see SUMMARY). 

Regarding claims 51 , Malaender teaches a computer program [0054] comprising 
the steps of: 

selecting a subset of active antennas from a plurality of available antennas in an 
multi-element antenna system based on higher-order statistics of a propagation medium 
([0043]-[0051]; described as "channel coefficient matrix"). But, Malaender fails to 
expressly teach where said selecting comprises selecting an optimum number of 
antennas to maximize a minimum signal-to-noise (SNR) margi. Kadous further teaches 
where said selecting comprises selecting an optimum number of antennas to maximize 
a minimum signal-to-noise (SNR) margin (col. 16, lines 15-33; for more details see cols. 
11-16). Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the applicant's invention as taught by Kadous in the method of Malaender in order 
to "process a number of received symbol streams in a MIMO system with multipath 
channels such that improved performance may be achieved when using successive 
interference cancellation (SIC) receiver processing" (see SUMMARY). 

Regarding claim 2, 13, 24, 35, 57 and 46, Malaender and Kadous disclose all the 
limitations of claims 4, 15, 26, 37, 40 and 48 respectively. Malaender further teaches 
wherein the higher-order statistics comprise second-order statistics of the propagation 
medium ([0046]-[0047]). 
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Regarding claim 5, 16, 27, 38 and 49, Malaender and Kadous disclose all the 
limitations of claims 4, 1 5, 26, 37 and 48 respectively. Kadous further teaches wherein 
the multi-element antenna system comprises a multiple-in multiple-out (MIMO) system 
(see abstract). 

Regarding claim 6, 17, 28, 39 and 50, Malaender and Kadous disclose all the 
limitations of claims 4, 15, 26, 37 and 48 respectively. Malaender further teaches 
wherein said selecting comprises selecting the subset of active antennas based on 
correlation matrices among the active antennas ([0046]-[0047]). 

Regarding claim 8, 19, 30, 41 and 52, Malaender and Kadous disclose all the 
limitations of claims 4, 1 5, 26, 37 and 48 respectively. Malaender further teaches 
wherein said selecting comprises selecting the subset of active antennas based on a 
fixed data rate [0018]. 

Regarding claim 10, 21, 32, 43 and 54, Malaender and Kadous disclose all the 
limitations of claims 4, 15, 26, 37 and 48 respectively. Kadous further teaches allocating 
substantially equal power to each of said active antennas (col. 15, lines 63-67). 
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Allowable Subject Matter 



6. Claims 9, 1 1 , 20, 22, 31 , 33, 42, 44, 53, 55, 58 and 59 would be allowable if 
rewritten or amended to overcome the rejection(s) under 35 U.S.C. 112, 2nd paragraph, 
set forth in this Office action. 



7. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Huy Q Phan whose telephone number is 571-272-7924. 
The examiner can normally be reached on 8AM-6PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, George Eng can be reached on 571-272-7495. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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